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(57) [Abstract] 

(There is an amendment. ) 

[Problems to be Solved by the Invention] 

Offer of manufacturing method of low cost and active 
substance for high performance secondary battery. 

[Means to Solve the Problems] 

starting material compound with transition metal compounds 
of lithium compound^ nickel compounds one kind or more 
and mixture of alkaline earth compound, the compound which 
is displayed with Chemical Formula Lii. X a AxNii- y-b B Y O2 
(However, as for A alkaline earth metal element, as for B the 
transition metal element of at least 1 kind which excludes Ni, 
as for 0 <XD0.1 0;0>) of active substance for battery 

[Claim(s)] 
[Claim 1] 

starting material compound with transition metal compounds 
of lithium compounds nickel compounds one kind or more 
and mixture of alkaline earth metal chemical compound, 
regarding to method which obtains active substance for 
battery which is displayed with Chemical Formula Lii.x-a A x 
Nil. Y-b B Y O2 (However, as for A alkaline earth metal 
element, as for B toconsist of transition metal element of at 
least 1 kind which excludes Ni, asfor X ,Yin Formula, as 
for 0 <X D0.1 0 s 0>) which is made feature 

[Claim 2] 

alkaline earth metal chemical compound, either one of 
strontium or barium is at least 2 kinds in 1 kinds or 
magnesiums calciums strontium and barium and 
manufacturing methodo which isstated in Claim 1 which is 
made feature 

[Claim 3] 
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manufacturing method,, > which is stated in Claim 1 or 2 
which 0 <X 00.08 is and makes feature 

[Claim 4] 

manufacturing method,, > which is stated in Claim 1 or 2 
which 0 <X 00.05 is and makes feature 

[Claim 5] 

manufacturing method,, > which is stated in Claim 1 or 2 
which 0 <Y 00.25 is and makes feature 

[Claim 6] 

manufacturing method,, > which is stated in Claim 1 or 2 
which 0 <Y 00.20 is and makes feature 

[Claim 7] 

- 0.05 <= it is a aO 0.05 and manufacturing method,, which is 
stated in Claim 1 or 2 which is made feature 

[Claim 8] 

- 0.02 <= it is a aD 0.02 and manufacturing methodo which is 
stated in Claim 1 or 2 which is made feature 

[Claim 9] 

- 0.08 <= it is a bDO.08 and manufacturing methodo which is 
stated in Claim 1 or 2 which is made feature 

[Claim 10] 

- 0.04 <= it is a bdO.04 and manufacturing methodo which is 
stated in Claim 1 or 2 which is made feature 

[Claim 11] 

nickel compound which is a one of starting material the;be 
-type nickel hydroxide , at sametime average particle diameter 
is 2 - 30;mu m and manufacturing methodo which is stated in 
the Claim 1-10 any which is made feature 

[Claim 12] 

dew point of said dry air in inlet vicinity of dry air which is 
installed in said continual sintering furnace - is 25 deg C or 
less and manufacturing methodo which isstated in Claim 
1-1 1 any which is made feature 

[Claim 13] 

said dry air opposing with movement direction of raw 
material mixture in inside continual sintering furnace, 
manufacturing method 0 which is stated in Claim 1—12 any 
which flows and makes feature 

[Claim 14] 

heating time is 3 - 20 hour and manufacturing methodo 
which is stated in Claim 1-13 any which is made feature 
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Specification 
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[0001] 
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[0002] 
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[0003] 



[Claim 15] 

reaction product which is acquired with method of Claim 
1 — 14 any pulverization isdone with room temperature, after 
again under dry air stream, heating with 400 -900 deg C, 
compound which is acquired is pulverized manufacturing 
methodo which is made feature 

[Claim 16] 

manufacturing method,, which is stated in Claim 15 where 
second heating temperature which is statedin Claim 15 is 
higher than first that and makes feature 

[Claim 17] 

Quantity of particle of 1 ;mu m or less is 2% or less in particle 
size distribution after the pulverization and pulverization in 
Claim 15 and 16 stating, and Claim 15 which is made feature 
or manufacturing methodo which is stated in 16 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention is something regarding manufacturing method 
of low cost and active substance for high performance 
secondary battery. 

[0002] 

[Prior Art] 

Recently, with extension of sudden demand of lithium ion 
secondary battery, demand for thefurther making high 
performance, capacity increase has increased. 

Presently as positive electrode active material for lithium ion 
secondary battery lithium cobaltate (Li Co0 2 ) is used 
generally. 

But this active substance has had deficiency that only 
approximately 50% of thingand theoretical capacity which are 
a high cost can be used. 

Therefore in place of this, raw material cost is cheaper than 
cobalt, the active research is done at same time destined for 
utilization of the high capacity lithium nickelate (Li Ni0 2 ). 

[0003] 

[Problems to be Solved by the Invention] 

In order that from this kind of condition, this inventor etc 
discovers the high performance nickel-based positive 
electrode active material, result of diligent investigation, solid 
solution conversion of alkaline earth metal and the transition 
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metal is quite effective, you have discovered , (Japan 
Unexamined Patent Publication Hei 9-17430 ). 

But, as for performance, on manufacturing condition depends 
understood largely. 

When this active substance of namely, is synthesized, 
capacity * cycle property or other electrochemical character 
changeslargely with mixed state* sintering temperature* 
sintering time* sintering atmosphere or other fine change of 
particle diameter* starting material of starting material, is a 
problem in reproducibility of active substance performance in 
especially large scale production, understood . 

[0004] 

On one hand, cobalt in air in above-mentioned manufacturing 
condition concerning sintering atmosphere, when it is a 
nickel, vis-a-vis Li Co0 2 of the objective being acquired, 
because connection with oxygen is weaker thanthat of cobalt, 
when it is not under pure oxygen or other oxidative 
atmosphere, nickel of the trivalent is difficult to form, it is 
said that crystal growth becomes insufficient ones. 

This way synthetic method where oxygen atmosphere 
becomes necessary condition, when producing active 
substance in large scale, becomes factor of cost increase. 

Namely pure oxygen atmosphere is actualized, reaction , 
furnace is batch type, or oxygen flow is made many extremely 
even with when continuous system is used itbecomes 
necessary, but in each case becomes cost increase factor. 

This comes to point of impairing low cost characteristic 
which isa one of maximum strength in nickel is not desirable. 

Therefore, it reacts in air, if it is possible , itbecomes 
continuous oven usable and be able to expect large 
improvement of the productivity, compared to offer of 
inexpensive positive electrode active material becomes 
possible with that. 

[0005] 

gas below dew point-20 deg C are supplied 5 -fold amount 
within 1 hour of the sintering furnace internal volume 
equivalent amount, is proposed as improvement step for this 
kind of problem, in Japan Unexamined Patent Publication Hei 
9-2 13330 disclosure,, but there is not statement regarding 
continual sintering furnace use, with about 85% capacity 
retention , performance which it is satisfied youcannot call 
cycle property of nickel-based positive electrode active 
material which in addition is acquired with50 times. 

When this inventor etc method which is stated in Japan 
Unexamined Patent Publication Hei 9-213330 disclosure 
making useof batch type sintering furnace* and dry air 
stream, is adopted, it became similar resadt,further 
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improvement was necessary. 
[0006] 

In order that this inventor etc solves this kind of problem, like 
belowpresuming cause which performance to which as for 
result ofdoing diligent investigation , when it synthesizes in 
atmosphere making use of the muffle furnace or other batch 
type furnace, scatter in performance aspect of active 
substance is large, issatisfied is difficult to reveal it reached 
point of. 

You pay attention to moisture which by-production is done 
with moisture or reaction in namely, atmosphere, when this is 
not removed rapidly from the reaction system, you thought 
that with water in (1) atmosphere crystal growth becomes 
insufficient with lithium ion in midst of obstructing and the(2) 
product of water molecule removal from reaction substance 
and and exchange reaction* of proton which derives in water 
in atmosphere in structural becomes the unstable. 

destabilization of this kind of structure caused adverse effect 
to especially cycle property of active substance, stabilization 
of performance presumed that there iscontrol of moisture in 
reaction system. 

[0007] 

this invention being something which it tries to cancel 
deficiency of theabove -mentioned Prior Art, in high capacity 
is superior in charge-discharge cycle, the manufacturing 
method of inexpensive positive electrode active material is 
offered makes objective. 

[0008] 

[Means to Solve the Problems] 

this invention is something which possesses constitution 
below in orderto solve above-mentioned problem. 

"(1) starting material compound with transition metal 
compound* of lithium compound* nickel compound* one 
kind or more and mixture of alkaline earth metal chemical 
compound, regarding to method which obtains active 
substance for battery which is displayed with Chemical 
Formula Li,. X - a A x Nil. Y -b B Y 0 2 (However, as for A alkaline 
earth metal element, as for B toconsist of transition metal 
element of at least 1 kind which excludes Ni, asfor X * Y in 
Formula, as for 0 <X CI0.1 0* 0 
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